Many radionuclide studies have focused on highly mobile avian species because they can rapidly transport accumulated radionuclides over long distances to the hunting public. Studying the potential for game mammals to accumulate 137Cs and serve as a direct vector to the hunting public is warranted because of limited home ranges (e.g., vs. migratory game birds) and long-term exposure. To explore this, we examined 137Cs levels in muscle and liver tissues of raccoons inhabiting areas within and surrounding the SRS, a former nuclear production and research facility in South Carolina. We chose raccoons because of their potential to serve as an indicator species for monitoring contaminant uptake and transport. Additionally, life history of raccoons and other furbearers have been studied on the SRS since 1954, 2 years after closure of the site to public access (Kinard 1964 The first objective of this study was to compare the levels of 137Cs in the liver and muscle of raccoons living in (1) sites known to be contaminated by '37Cs on the SRS, (2) SRS sites that had no history of 137Cs contamination from nuclear activities, and (3) habitats outside of the SRS boundaries. The second objective was to compare 137Cs levels in raccoons residing in different habitats on the SRS, to include a contaminated reactor cooling reservoir and a contami- 
METHODS

Raccoon Trapping and Sampling
Raccoons (n = 52) were collected on SRS between December 1996 and June 1997 from 2 137Cs-contaminated sites (n = 21) and 3 reference sites (n = 31). Raccoons were collected using baited traps (T. Fox, manufacturer, Batesburg South Carolina, USA) set in the afternoon and checked the following morning. Raccoons were transported to the laboratory, euthanized, and dissected immediately. On the SRS we only used male raccoons for this study to control for possible variation due to sex and to prevent removing pregnant females or females with young from the population. Off-site reference raccoons (n = 24) were collected during the statewide hunting season between January and February 1997 and frozen individually in labeled plastic bags until dissection. Since it was not possible to determine the sex of the raccoon while hunting, females were included (n = 9). These females were used within our analyses because 137Cs levels in tissues from these raccoons were not different from the males collected from the same sites (Wilcoxon 2-sample test: Z = -1.68, P = 0.09). We removed livers (10-20 g) and gastrocnemius muscles (10-20 g) and froze tissues in scintillation vials for later 137Cs analyses. We followed an animal welfare protocol approved by the University of Georgia Institutional Animal Care and Use Committee (A960205) and Rutgers University (97-017).
137CS Determinations
We determined 137Cs count rates of wet muscle and liver tissues using a Packard Auto-Gamma A5530 counting system (Packard Instrument, Meriden, Connecticut, USA) with a 7.62-cm thallium-activated Nal crystal of throughhole design with a counting window of 550-760 keV. Accuracy of the instrument was assessed by calibrating it prior to every counting sequence using a certified calibration standard. Counting time per sample was 60 min for samples from contaminated areas and 500 min for samples from reference areas. Counting times for each group were based upon preliminary analyses of the sample count rate for all on-site reference samples and sample masses, relative to resultant minimal detectable concentrations (MDC). To estimate tissue wet mass 137Cs concentrations (Bq/g), we first adjusted sample gross count rates for background count rates. We then compared the adjusted count rates of samples to similarly adjusted count rates of aqueous standards approximating the sample geometry and containing known quantities of 137Cs. Background count rates were recorded following every third sample. This also provided a measure to assure the precision of the instrument over the analysis period. Count rates of standards were determined daily for samples counted for 60 min and twice a week for samples run for 500 min. Standard count times corresponded to count times of samples to which they would be compared. The MDC's were calculated following procedures described by Currie (1968).
Statistical Analyses
We first examined 1'37Cs distributions using Kolomogorov-D statistics (PROC UNIVARI-ATE, v.6.12; SAS Institute 1988). Tests of hypotheses that these data were random samples from normal distributions and tests of homogeneity of variances were all rejected (P < 0.05) even after efforts to transform the data failed. Therefore, we used Kruskal-Wallis tests (chisquare approximation; PROC NPAR1WAY, v.6.12; SAS Institute 1988) to test for overall differences among the 3 test groups (on-site contaminated, on-site reference, and off-site reference). Wilcoxon 2-Sample tests (Z approximation; PROC NPAR1WAY, v.6.12; SAS Institute 1988) were used to determine significant differences between on-site and off-site reference groups and for differences between areas affected by plant operations vs. all other areas. This test was also used to determine differences between habitats for the 2 on-site contaminated areas ( 
DISCUSSION
Animals inhabiting on-site areas that received direct contamination from SRS activities were an order of magnitude higher and showed higher levels of variance in 137Cs than those from the combined reference groups. Thus, raccoon foraging habits and resource utilization may be sufficiently limited to allow them to reflect differences in habitat contamination patterns at these spatial scales. However, 137Cs levels in the on-site reference group were also significantly higher than raccoons from the off-site reference group. This suggests that even in areas that have not been directly subjected to 137Cs releases, some SRS raccoons are still being exposed and accumulate more 137Cs than off-site populations. Seasonal differences in raccoon diets and-or overall fallout levels of 137Cs over time The consumption of contaminated raccoon meat would be only 1 possible route of human exposure. Any comprehensive risk assessment should also include estimates of the risk from other contaminants in all hunted species. Such a comprehensive risk estimate should also estimate external exposure to gamma radiation from contaminated sediments and particulate inhalation while hunting or otherwise residing within contaminated areas (Whicker et al. 1993) . Although the different forms of contaminants may vary by species and between sites, studies as reported here can serve as a model for ways in which data for contaminant burdens can be used to provide general estimates of the health risks that would be associated with the consumpti"n of game by the hunting public.
